First, this paper establishes an AI model to simulate the issuance of currency. Based on VAR model, recursive neural network and state space model, the model simulates the issuance of digital currency under certain conditions, and uses the lossless Kalman filter algorithm for deep learning and weight correction. Second，on the basis of money supply theory, this paper analyzes the impact of digital currency on currency circulation speed and money multiplier through empirical research ，such as the unit root test of time series,co-integration test, error correction model of different variables in the short term. There is a definite possibility that the network effect of digital currency accelerates the velocity of money circulation in different periods. The more trading entities, the greater the growth. In addition, the digital currency also has an impact on the currency multiplier, which increases the leverage ratio and risk accumulation of the financial system and the difficulty of financial supervision. Finally, this paper puts forward that the digital currency trading system can be regulated by designing a controllable anonymity algorithm for digital currency.
: recursive neural network based on state space equation.
Provided that the issued digital currency features permanent validity,free settlement and maximum circulation,the incremental circulation can be modified by the difficulty of the mining algorithm.
By setting relevant variables ,such as one-year deposit race,M0,M1,M2 in recent years,etc.,currency issuance in 2018-2023 can be evaluated.
2.the Impact of Digital Currency on Monetary Liquidity
Suppose V1 represents the narrow money circulation speed and V2 represents the general circulation speed.The fluctuation of velocity can be calculated in accordance with Fisher equation.MV=PY， V=PY/M=GDP/M。 V1=GDP/M1， V2=GDP/M2.To figure out the correlation and dependence between currency circulation and velocity,the research selects your indicators,DI,RR,OBTF and FMD.The stability of sequence is analyzed by DF unit root test. After verifying single integral sequence under same order,the co-integration between velocity and indicators becomes clear.Then,the conclusion comes into being based on co-integration and error correction model.
(1) Indicator selection 1. Resident disposable income (DI) The volatility of the data can be reduced by taking the logarithm.
Real interest rate (RR)
When the real interest rate rises, people tend to increase deposits,leading to lower cash holdings,quicker cash flow,an increase of v1 and a decrease of v2.This article uses the one-year deposit rate minus the inflation rate to represent the actual interest rate,reflecting the opportunity for people to hold money.
Digital Currency Trading Frequency (OBTF)
This index is a ratio that takes into account total payment currency and M2,indicating the frequency with which the society uses digital currency payments. The more developed the digital currency payment, the greater the value of this indicator. It reflects the substitution of digital currency payment for traditional one in circulation to some extent.
Financial Modernization (FMD)
Defined as FMD = (M2-M0)/M2,the value is directly affected by the proportion of non-cash currencies in the country.Technology development and financial innovation accelerate the transition of the monetary level from a low-level M0 to a more advanced M1, M2.
(2)Unit root test This paper applies DF unit Root test to judge the stability of the sequence by Eviews.The result shows that the original sequences V1,V2,OBTF,FMD,LNDI,RR are not stable.The first-order difference is followed by the DF unit root test, which shows that the first-order difference sequence is stable under 1% confidence. Unit root test shows that the first order difference sequence is the same order single sequence. (3)Co-integration test Co-integration may exist only when the variables are all same-order integer variables. In the unit root test, it has been proved that V1, V2, OBTF, FMD, LNDI, and RR are the same-order single-integer sequence. Check if there is a co-integration in the sequence.
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The first step is to perform co-integration regression. The equation is estimated by the OLS method and the unbalanced error ̂ is calculated.
In the second step, the integrity of the non-equilibrium error is tested by the DF test. The results are as follows: According to the test results from Eviews, at the 1% confidence level, the non-equilibrium error sequence is a stable sequence, so the variables V1, V2, OBTF, FMD, LNDI, RR have a co-integration relationship.
(4) Error correction model According to the Grange theorem, if the time series is co-integrated, the short-term non-equilibrium relationship can be expressed by an error correction model, and the value of the dependent variable is corrected by the long-term non-equilibrium error term. Using the Johansen test to determine the lag order is 2, after eliminating the insignificant variables, the error correction model is as follows: △V1t=-0.174ecmt-1 (-1)
The coefficient of the lag phased error correction term is -0.174, indicating that the non-equilibrium state will adjust to the equilibrium state by 0.174,due to the short-term fluctuation deviating from the long-term equilibrium. In the short term, the change in the traditional currency circulation speed V1 can be divided into two parts: a rise of 1 unit∆ 1， −2 will cause an increase of 0.28 unit∆ 1 , a change of 1 unit∆ 1， −2 will cause an increase of 0.056 unit∆ 1 .
In the short term, changes in V2 can be explained by four parts.
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(1)∆ 2， −1 ，∆ 2， −2 ，∆ 2， −3 has a negative influence on∆ 2 .
(2)a rise of 1 unit∆ 2， −2 will cause an increase of 0.048 unit∆ 2 . (3)a rise of 1 unit∆ 2， −2 ，∆ 2， −3 will cause an increase of 0.0153 unit,0.0124 unit∆ 2 respectively.
(4)a change of 1 unit∆ 2， −2 will cause a decrease of∆ 2 . (4)Analysis of results The empirical research shows that in the long-term equilibrium, the development of digital currency payment accelerates the circulation of money, and influences it in the short term. In addition, the higher financial modernization, the greater the value of FMD = (M2-M0) / M2, the slower the currency circulation.
The development of digital currency has an alternative acceleration effect and an alternative conversion effect on traditional currencies. These two effects have different effects on the velocity of money circulation and monetary level. The alternative acceleration effect refers to the advantage that digital currency speed up the circulation of money compared to traditional currency; the substitution conversion effect accelerates the transition between different monetary levels. On the one hand, digital currency payments have got rid of time and space restrictions, the substitution speeds up the flow of money. On the other hand, the existence of digital currency obscures the traditional monetary level, leading to a quicker and easier conversion between different levels. Besides, the digital currency payment costs down the opportunity holding high-yield financial assets (such as stocks, bonds, etc.). Therefore, the higher proportion of digital currency lowers V1, V2.
3.the impact of digital currency on the currency multiplier
(1) Indicator selection 1. Cash leakage rate (CLR) The cash leakage rate is the ratio of cash leakage to total bank deposits. It is a measure of the cash outflow banking system. This part of the cash is directly distributed outside the banking system and without deposit creation. The cash leakage rate is usually measured by M0/M2. It is an important factor affecting the money multiplier. On the one hand, its changes influence the ratio of excessive reserve in commercial banks. When the cash leakage rate increases, Commercial banks must retain more excessive reserve in order to meet the needs of customers to withdraw cash, thus declining the funds for loans and investments. On the other hand, excessive cash leakage will reduce the original deposits of commercial banks, resulting in a decrease of currency creation capacity in bank. Both of these effects result in a negative correlation between the cash leakage rate and the currency multiplier.
2. Digital Currency Trading Frequency (OBTF) 3. Narrow money multiplier (MM1), broad money multiplier (MM2) (2) VAR model The VAR model calculates relevant variables and determines the lag period, reflecting the vast majority of the interaction between the variables. According to the unit root test, all sequences are first-order and single-order integer, so the VAR model is established with ∆ MM, ∆ OBTF, and ∆CLR. On the basis of AIC and SC criteria, the optimal lag order of the variable is 4, and the regression result is as follows: From the table, it can be seen that in the first period, the money multiplier is only affected by its own fluctuations. The impact of digital currency and cash leakage on the narrow money multiplier volatility was weaker in the second phase, only about 6%, and then gradually increased, and stabilized at around 32% from the fifth period. This suggests that the growth of the money multiplier is affected by the cash leakage rate and the frequency of digital currency payments. There are many uncertain factors that affect the money multiplier. In the current period, the frequency of digital currency payments has limited impact. From the first period, the frequency of digital currency payment is affected by its own fluctuations and currency multipliers, and its own fluctuations have a greater impact, but gradually weaken. The variance decomposition table is obtained by analyzing the variance of the broad money multiplier, the digital currency payment frequency and the cash leakage rate. As can be seen from the table, the money multiplier is only affected by its own fluctuations in the first stage. The effect of digital currency payment frequency and cash leakage loss on the broad money multiplier gradually clears in the later period. With time went on, the influence of these two variables gradually increased, eventually stabilizing at around 44%. The first period of the digital currency payment frequency is affected by its own fluctuations and currency multipliers, mainly by its own influence. After the first period, its own influence gradually weakened, but continued. Finally, when analyse the cash leakage rate, in the first stage, the cash loss rate is affected by its own, currency leakage rate and currency multiplier. The main factor is its own lagging variable and this factor will be weakened over time. In the end, the impact of MM2 and OBFT on CLR gradually stabilized at around 22%.
(4)Analysis of results The empirical results show that OBTF is positively correlated with MM1 and MM2. An increase in the Digital Currency Payment Frequency (OBTF) will amplify the currency multiplier. This should consider two factors: on the one hand, the development of online payment promotes the development of Internet finance and virtual economy, reduces the cash leakage rate, and has an advantage over traditional payment. Online payments do not require intermediation between bank, reducing the usage rate of traditional currencies, thus decreasing the cash leakage rate. The cash leakage rate (CLR) is negatively correlated with MM. If the CLR rises, MM decreases. Therefore, the increase in the frequency of online payment of digital currency increases the currency multiplier. On the other hand, the development of online payments has accelerated the growth of digital currencies. When the scale of the digital currency is large enough to reduce the deposit reserve ratio, the money multiplier increases.
4.Regulatory Advice
(1) Design of controllable anonymity algorithm for digital currency This paper proposes a verification method using a double-chain supervision model. The system consists of three main modules: user wallets, consortium blockchains (including supervision) and public blockchains. The communication between nodes in the system adopts P2P mode. There is no difference between the server and the client except for the tasks performed by the node. The user wallet is the initiator of transactions in the system, managing public keys, private keys, and transactions with legal money for easier access and use. The consortium blockchains shoulders the receipt and verification, and records in the box. The public blockchains transaction is a certificate for the verification and user wallet accounts.
The flow chart for monitoring transactions in the digital currency system is as follows: Figure 2 : Supervised process of the digital currency trading system
In this system, the public blockchains and the consortium blockchains are equivalent, but different in handling information. These two parts can be combined as a server, while the user is the client that sends an operation request to the server.
The following figure illustrates the tracking process that only occurs between consortium blockchains nodes. The head node sends requests to other consortium blockchains, including supervisory nodes. The consortium blockchains chain in the following figure includes more than one node. After the supervisory node recovers the key, it sends a request to verify the user information. (2) Analysis of the necessity of supervision Currency circulation should be controlled, for the reason that anti-inflation advantage will be greatly reduced if the digital currency be arbitrarily quantified. Therefore, it is recommended to use technology and protocols to control the flow of digital currency. In the terms of technology, algorithms can limit digital currency circulation to a set-point. In the terms if protocol, arbitrary distribution of digital currencies can be eliminated by agreement.
Conclusions and recommendations
1.There are three stages in the development of digital currency: currency substitution, fixed rate conversion with legal money , and legal currency. Currency substitution refers to the non-official holding of digital currency. The digital currency is official but informal at the stage of a fixed rate exchange with the legal money. Different from the first two stages, when digital currency becomes a legal currency, it can be legally circulated nationwide. At this time, if the government do not cancel a country's original credit currency, then dual currency exists. For countries with closed financial systems, digital currency may stagnate in the stage of currency substitution. To some extent, digital currency provides greater support for these countries to stimulate domestic demand and carry out macro control. For countries with a semi-open financial system, although digital currency will bring problems to the mainstream monetary system in the short term, it can reduce inflation expectations in the long run. For countries that are almost completely open to the financial system, the use of digital currency will greatly improve the accessibility of transactions. For residents, digital currency transactions will be more convenient and safe, protect private property, and help individuals withstand the risks of inflation and currency manipulation.
2.The government should take effective measures to tackle with the acceleration of digital currency. In the long run, the speed of digital currency is faster than that in traditional currency, which exacerbates the monetary disturbance. For example, due to the highly developed monetary systems and financial derivatives, the sub-prime mortgage crisis in the United States in 2008 results in a wide spreading. Therefore, some measures should be taken to control the speed of circulation of digital currency. For example, under the personal settlement system, the government can set a larger settlement threshold and transaction amount per day.
3.The government should control the impact on the money multiplier. In the era of digital currency, the currency multiplier will be amplified, and the derivative deposits of the issued currency will be increased dramatically. In economic ,an increase of the leverage ratio in financial system will gather financial risks in market. Therefore, appropriate technologies and policies should be adopted to control this amplification effect of the digital currency on money multiplier. In terms of technology, a double-chain structure can be adopted. As a core participant in the consensus, the consortium blockchains collects and validates transactions, determines the status of the system, and stores complete transaction information. The participation of the consortium blockchains safeguards user's privacy through private transmission. In addition, it can also decrypt the transaction content by voting, thus achieving controllable anonymity. In terms of policy, it is recommended to control the trading system rather than the digital currency itself to regulate illegal trading.
4.The government should establish a reasonable digital currency regulatory mechanism by legislation. Because digital currency involves huge economic benefits, risks and problems occur if there are no legal constraints. Therefore, in terms of policy, under the premise of regulating the use of digital currency, it is necessary to adopt a controllable anonymity mechanism that strictly safeguards user's privacy without violating domestic criminal law, international criminal law and international treaties. When it comes to crime, the transaction process can be traced, which avoids the risk of tax avoidance and illegal commodity transactions brought by digital currency.
